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IN  REPLY  REFER  TO 


NAPEN-N 


15  WAY  1981 


Honorable  Brendan  T.  Byrne 
Governor  of  New  Jersey 
Trenton,  New  Jersey  08621 


Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  Alcyon  Lake  Dam  in  Gloucester 
County,  New  Jersey  which  has  been  prepared  under  authorization  of  the  Dam 
Inspection  Act,  Public  Law  92-367.  A  brief  assessment  of  the  dam's 
condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Alcyon  Lake  Dam,  a  high  hazard  potential  structure, 
is  judged  to  be  in  fair  overall  condition.  The  dam's  spillways  are 
considered  inadequate  because  a  flow  equivalent  to  10  percent  of  the 
Spillway  Design  Flood  -  SDF  -  would  cause  the  dam  to  be  overtopped.  (The 
SDF,  in  this  instance,  is  one  half  of  the  Probable  Maximum  Flood).  The 
decision  to  consider  the  spillways  "inadequate"  instead  of  "seriously 
inadequate"  is  based  on  the  determination  that  dam  failure  resulting  from 
overtopping  would  not  significantly  increase  the  hazard  to  loss  of  life 
downstream  from  the  dam  from  that  which  would  exist  just  before  overtopping 
failure.  To  ensure  adequacy  of  the  structure,  the  following  actions,  as  a 
minimum,  are  recommended: 

a.  The  spillways'  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated.  In  the  interim,  a 
detailed  emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation,  around 
the  clock  surveillance  should  be  provided. 

b.  Within  twel  ve  months  from  the  date  of  approval  of  this  report,  the 
following  remedial  actions  should  be  completed: 

(1)  The  downstream  slopes  in  the  vicinity  of  the  main  spillway 
wingwails  and  the  auxiliary  spillway  outlet  should  be  regraded  and  further 
protected  with  a  slope  paving. 


NAPEN-N 

Honorable  Brendan  T.  Byrne 

(2)  Place  riprap  in  the  spillway  outfalls  and  stilling  basin  to 
lessen  the  undercutting  potential. 

(3)  Rebuild  and/or  stabilize  the  CMP  road  drains  at  their  outlet 

ends. 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New  Jersey 
Department  of  Environmental  Protection,  the  designated  State  Office  contact 
for  this  program.  Within  five  days  of  the  date  of  this  letter,  a  copy  will 
also  be  sent  to  Congressman  Florio  of  the  First  District.  Under  the 
provision  of  the  Freedom  of  Information  Act,  the  inspection  report  will  be 
subject  to  release  by  this  office,  upon  request,  five  days  after  the  date  of 
this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National  Technical 
Information  Services  INTIS),  Springfield,  Virginia  22161  at  a  reasonable 
cost.  Please  allow  four  to  six  weeks  from  the  date  of  this  letter  for  NTIS 
to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Inspection  Program  will  be  the  implementation 
of  the  recommendations  made  as  a  result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 

Sincerely, 


As  stated  Colonel,  Corps  of  Engineers 

District  Engineer 


Copies  furnished: 

Mr.  Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CN029 

Trenton,  NJ  08625 

Mr.  John  O' Dowd,  Acting  Chief 
8ureau  of  Flood  Plain  Regulation 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CNU29 
Trenton,  NJ  08625 
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ALCYON  LAKE  DAM  (NJOQ427) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  4  December  1979  and  10  January  1980  by  Louis  Berger 
and  Associates,  Inc.,  under  contract  to  the  State  of  New  Jersey.  The  State, 
under  agreement  with  the  U.S.  Army  Engineer  District,  Philadelphia,  had  this 
inspection  performed  in  accordance  with  the  National  Dam  Inspection  Act, 
Publ ic  Law  92-367. 

Alcyon  Lake  Dam,  a  high  hazard  potential  structure,  is  judged  to  be  in  fair 
overall  condition.  The  dam's  spillways  are  considered  inadequate  because  a 
flow  equivalent  to  10  percent  of  the  Spillway  Design  Flood  -  SDF  -  would 
cause  the  dam  to  be  overtopped.  (The  SDF,  in  this  instance,  is  one  half  of 
the  Probable  Maximum  Flood).  The  decision  to  consider  the  spillways 
"inadequate"  instead  of  "seriously  inadequate"  is  based  on  the  determination 
that  dam  failure  resulting  from  overtopping  would  not  significantly  increase 
the  hazard  to  loss  of  life  downstream  from  the  dam  from  that  which  would 
exist  just  before  overtopping  failure.  To  ensure  adequacy  of  the  structure, 
the  following  actions,  as  a  minimum,  are  recommended: 

a.  The  spillways'  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures  and  studies  within  six  months  from  the  date  of  approval 
of  this  report.  Within  three  months  of  the  consultant's  findings  remedial 
measures  to  ensure  spillway  adequacy  should  be  initiated.  In  the  interim,  a 
detailed  emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation,  around 
the  clock  surveillance  should  be  provided. 

b.  Within  twelve  months  from  the  date  of  approval  of  this  report,  the 
following  remedial  actions  should  be  completed: 

(1)  The  downstream  slopes  in  the  vicinity  of  the  main  spillway 
wingwalls  and  the  auxiliary  spillway  outlet  should  be  regraded  and  further 
protected  with  a  slope  paving. 

(2)  Place  riprap  in  the  spillway  outfalls  and  stilling  basin  to 
lessen  the  undercutting  potential. 

(3)  Rebuild  and/or  stabilize  the  CMP  road  drains  at  their  outlet 

ends. 


APPROVED 


Colone r^Corps  of  Engineers 
District  Engineer 


DATE:  /<?£/ 


\ 


! 


PH  AS  K  1  !  I  VOI'T 

NATTONAF,  DAM  INSPECTION  PROGRAM 


Name  of  Dan:  Aleyon  Lake  Dam  Pod  ID#  NS  1)04  27  and 

NS  1  D#  3 6 <5  ' 


State  loratoii  New  Ser ney 

County  Located _ Gloucester 

Cnordi  nates  2fat.  20  4  3.9  -  I, one.  7908.5 
Stream  Chestnut  Hr  .  -_Mantua  Creek 
Dates  of  Inspection  4 _ boc._j79  &  l7)  San.  80 


ASSESSMENT  OF 
GEN  ERA  If "  CON  D 1 T I  ONS 


Alryon  Lake  Dam  is  assessed  to  Do  in  a  fair  oyei  al  1  cnmli  f  ion 
although  additional  It  ydro  1  oq  i  c/h  ydt  a  u  1  i  o  studies  should  Do 
undertaken  in  the  future  to  ascertain  what  impr  ovr>:n.>nf  r.  can  Do 
made  to  the  inadequate  spillway.  The  roadway  emDankmen* 
portion  of  the  dar  is  of  moderate  structural  concern  and  the 
spillway  culvert  is  believed  to  be  in  an  adequate  structural 
condition.  Remedial  actions  to  bo  undertaken  in  the  future 
include  1)  protect  the  earth  slopes  alone  the  downstream 
winqwalls  with  additional  slope  paving,  2)  rebuild  I  lie  catch 
basin  outlets  alonq  the  roadway  nutters  1)  remove  all  dead 
trees  and  root  systems  from  the  embankment  and  place  riprap 
in  the  main  spillway  outfall. 

The  capacity  of  the  spillway  will  accommodate  only  9'  of  the 
0.5  PMF  design  flood  and  is  assessed  as  inadequate,  although 
not  seriously  inadequate  as  failure  from  ovortoppinq  would  not 
siqni f icantly  increase  the  hazard  to  loss  of  life  downstream 
from  that  which  would  exist  lust  before  ovortoppinq  failure'. 


Rudo  1  pID  Wruhc  I 
Vice  President 

Louis  Berqer  &  Associates,  Inc. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Enqineers,  Washington, 
D.C.  20314.  The  purpose  of  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involvinq 
topoqraphic  mapping,  subsurface  investigations,  testinq,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investiaation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  It  is  Important  to  note 
that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydroloaic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  test  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determininq  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  IN'"  LECTION  PROGRAM 
NAME  OF  DM’:  ALc  YON  LAKE  DAM  FED  ID #  NJ  00427 


SECTION  I  -  PROJECT  INFORMATION 


1. 1  GENERAL 

a.  Authority 

This  report  is  authorized  by  the  Dai"  Inspection  Act, 
Public  Law  92-367,  and  has  been  prepared  in  accor¬ 
dance  with  Contract  FPM-36  between  Louis  Rerqer  & 
Associates,  Inc.  and  the  State  of  New  Jersey  and  its 
Department  of  Environmental  Protection,  Division  of 
Water  Resources.  The  State,  in  turn,  is  under 
aareement  with  the  U.S.  Army  Enqineer  District, 
Philadelphia,  to  have  this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the 
structural  and  hydraulic  condition  of  the  Alcvon 
Lake  Dam  and  appurtenant  structures,  and  to  de¬ 
termine  if  the  dam  constitutes  a  hazard  to  human 
life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Alcyon  Lake  Dam  is  a  roadway  embankment  structure 
about  480  feet  in  lenqth  with  a  bridqed  spillway. 

The  asphalt-paved  West  Holly  Avenue,  approximately 
30  feet  wide,  runs  alone  the  crest  of  the  dam.  The 
spillway  is  a  concrete  three-sided  drop  inlet  struc¬ 
ture  with  two  3 ’-6"  wide  wood  qates  in  the  front 
section.  The  dam  has  a  maximum  height  of  12  feet 
and  2II:1V  side  slopes  except  for  a  portion  a  Iona  the 
upstream  face  where  concrete  bulkheads  have  been 
constructed.  The  dam  has  a  5  foot  diameter  auxiliary 
outlet  near  the  left  abutment.  A  shoreline  perimeter 
dike  extends  along  the  right  shoreline  of  the 
reservoir . 

b.  Location 

Alcyon  Lake  Dam  is  located  j.n  the  Borough  of  Pitman, 
Gloucester  County,  New  Jersey.  The  dam  lies  on  West 
Holly  Avenue  approximately  one  mile  west  of  its 
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intersection  with  the  Woodbur y-Cl assbor o  Road  (Route 
553  )  . 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approximately  12 
feet  and  the'  maximum  storaqe  is  150  acre-feet. 
Therefore  the  dam  is  placed  in  the  smal 1  size 
eateciory  as  defined  by  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams  (total  impoundment 
less  than  1,000  acre-feet). 

d.  Hazard  Classification 

Rased  on  Corps  of  Engineers  criteria  and  the  fact 
that  in  the  event  of  a  failure,  severe  damane  could 
occur  to  several  downstream  properties  toqother  with 
a  potential  for  loss  of  more  than  a  few  lives,  the 
dam  is  classified  as  a  hioh  hazard.  Immediately 
below  the  dam  lies  a  lumber  yard  which  would  be 
directly  in  the  path  of  any  flood.  Further,  there 
are  sewer,  qas  and  water  lines  within  the  embankment 
which  would  he  disrupted  by  any  serious  brenchinq. 

e.  Ownership 

The  roadway  embankment  and  spillway  culvert  are  the 
property  of  Gloucester  County  Road  Department  which 
is  located  on  N .  Delsea  Drive  in  Clayton,  N.J.  08312. 
However,  the  original  1941  dam  application  permit  was 
filed  by  Alcyon  Park  Inc.  and  subsequent  repairs 
were  undertaken  by  that  company  who  originally  owned 
and  maintained  the  lake.  Subsequently,  the  Borough 
of  Pitman  has  reputedly  taken  ownership  of  the 
spillways  and  lake  bottom.  The  County  may  own  part 
of  the  spillway  as  the  exact  position  edge  of  County 
Riqht-of-Wny  could  not  be  determined.  Additionally, 
the  Town  of  Glassboro  operates  the  dam.  Thus,  it 
appears  there  may  be  joint  ownership. 

f.  Purpose  of  Dam 

The  dam  impounds  an  artificial  lake  which  is  used 
solely  for  public  recreation. 

q.  Design  and  Construction  History 

Little  is  known  of  the  dam's  early  history  except 
that  the  present  auxiliary  spillway  contains  remains 
of  a  pre-World  War  I  power  turbine  and  penstock. 

The  stone  masonry  foundations  arc  still  visible.  This 
turbine  provided  water  power  for  the  adjacent  lumber 
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yard  until  World  War  II.  The  main  spillway  bridge 
was  erected  in  1928  under  the  supervision  of  Mr. 
William  C.  Cattell,  the  County  Enaineer  and  major 
alterations  were  made  in  1959  by  his  successor,  Mr. 
William  Baum.  The  dam  was  seriously  breached  in 
September  1940  and  repaired  the  next  year  when  a 
perimeter  di'ke  was  installed  along  the  easterly 
shoreline  and  timber  sheeting,  additional  fill  and 
roadway  curbs  and  inlets  were  built  alonq  the 
upstream  crest.  Portions  of  the  spillway  winawalls 
were  reputedly  rebuilt  in  about  1950  but  there  is  no 
evidence  of  the  extent  of  these  repairs.  Durinq  a 
storm  in  1965,  a  great  deal  of  the  embankment  v/as 
again  washed  away  and  repaired  but  there  were  no 
records  of  this  reconstruction 

h.  Normal  Operatinq  Procedures 

The  spillway  is  operated  and  maintained  by  the 
Borough  of  Pitman  while  the  County  Mosquito 
Commission  maintains  the  downstream  channel,  (see 
Section  4 ) . 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  for  Alcyon  Lake  Dam  is  4.0  square 
miles. 

b.  Discharge  of  Damsite 

Spillway  capacity  at  maximum  pool  (top  of  dam) 
elevation  -  632  cfs 

c.  Elevation  (Ft.  above  MSL) 

Top  of  dam  (max.  pool)  -  87.0 

Recreation  pool  (spillway  crest)  -  84.0 

Streambed  at  centerline  of  dam  -  75+  (paved  invert) 

d.  Reservoir 

Length  of  maximum  pool  -  4,500  feet 
Lenqth  of  recreation  pool  -  2,500  feet 

e.  Storage  (acre-feet) 

Maximum  pool  (top  of  dam)  -  150 
Recreation  pool  -  66 
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Reservoir  Surface  ()nr:) 

Maximum  pool  -  37 
Recreation  pool  -  19 

Dam 

Type  -  earth  embankment  with  concrete  spillway 

Lenath  -  480  feet 

Height  -  12  feet 

Top  width  -  40  feet  (varies) 

Side  slopes  -  2H:1V  (varies) 

Zoning  and  core  -  unknown 

Diversion  and  Regulating  Tunnel  -  None 

Spillway 

Type  -  three-sided  narrow  crested  weir  & 
drop  inlet 

Length  -  35  feet  (effective  length  -  30  feet) 
Crest  elevation  -  84.0  M.S.L. 

U/S  channel  -  main  reservoir 

D/S  channel  -  Chestnut  Rr .  natural  channel  & 
auxiliary  spillway  raceway 

Regulating  Oulets 

Type  -  3 ’-6"  wide  x  8'  high  timber  stoplogs  in 
main  spillway  plus  8'  wide  stoploqs  in 
auxiliary  spillway. 


SECTION  2 


ENGINEERING  DATA 


2.1  DESIGN 

The  only  design  plans  available  were  the  original  1928 
foundation  plan  of  the  main  spillway  and  the  1941 
reconstruction  which  was  prepared  by  Mr.  H.C.  Chute,  P.E. 
These  indicated  the  overall  hoinht  and  qponn t r v  of  th" 
embankment  and  the  extent  of  the  upstream  crest 
reconstruction.  It  appears  that  about  100  feet  of  the 
embankment  was  washed  out  in  the  1940  flood  but  the 
spillway  was  not  heavily  damaged.  According  to  Division 
of  Water  Resources  records,  the  concrete  inlet  and 
culvert  are  surrounded  by  a  timber  cofferdam.  No  design 
analyses  or  records  of  any  subsurface  investigations  were 
located.  The  predominant  soils  in  the  vicinity  are 
composed  of  recent  alluvium  sands  and  silts  with 
discontinuous,  intermingled  layers  of  clay  and 
considerable  amounts  of  organic  material.  The  Bridgeton 
alluvium  overlies  swampy  deposits  which  are  generally 
encountered  at  depths  less  than  ten  feet.  Below  this  are 
Cohansey,  Kirkwood  and  Pennsauken  sands,  extending  down 
to  bedrock.  Drainage  of  the  foundation  soils  is  usually 
poor  and  the  depth  to  bedrock  is  greater  than  50  feet. 

The  reinforced  concrete  arch  culvert  is  typical  of  the 
type  designed  by  Mr.  William  Cattell,  the  County 
Engineer,  in  the  1920's  and  30's  and  bears  the  County 
identification  No.  6-1-1.  The  culvert  is  heavily 
reinforced  but  no  details  were  available  regarding  the 
main  steel  in  the  structural  arch.  No  plans  or  details  of 
the  auxiliary  spillway  concrete  inlet  or  pipe  were 
available.  It  was  noted  that  they  appear  considerably 
older  than  the  main  spillway. 

2. 2  CONSTRUCTION 

No  data  was  located  regarding  who  accomplished  the 
initial  construction  or  what  records  were  kept.  As 
portions  of  the  dam  have  been  in  private  ownership,  it  is 
doubtful  if  any  additional  records  are  readily  available 
other  than  those  at  the  Division  of  Wa ter  Resources. 

2.3  OPERATION 


The  dam  has  operated  as  an  uncontrolled  overflow  facility 
with  infrequent  regulation  of  the  lake  level  by  use  of 
the  3'-6"  wide  sluice  gates  (see  Section  4). 
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EVALUATION 


a.  Ava 1 1  ah  i  1  i  ty 

In  the  opinion  of  t  ho  inspection  team,  sufficient 
ennineor inn  data  is  available  to  determine  the 
structural  adequacy  of  the  two  spillways.  No  data 
was  acquirer!  upon  which  to  base  an  assessment  with 
regards  to  the  embankment  composition  or  noniim. 
However,  except  for  the  zone  immediately  to  each 
side  of  the  spillway,  this  is  not  particularly 
relevant  as  the  embankment  is  extremely  wide  in 
relation  to  its  heiqht . 

b.  Adequacy 

The  ennineerinn  data  relatino  to  the  dam  is  reuarde 
as  adequate  to  render  the  following  assessment 
without  recourse  to  qatherinq  further  information. 

c.  Validity 

The  validity  of  the  data  is  not  challenged  as  the 
inspection  revealed  it  exists  substantially  as 
desiuned  and  recorded. 
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SKCTION  J  -  VISUAL  lMSl'I’CTiON 


3.1  FI MP I  NOS 

a.  Goner  a  1 

Visual  inspections  were  conducted  on  December  4, 

1C*7C'  and  .lamia  v  10,  1980  at  which  time  a  stable 

reservoir  condition  wars  maintained.  The  tops  of  the 
f 1 ashhoar ds  at  the  main  spillway  and  the  stoplons  at 
the  auxiliary  penstock  inlet  are  at  rounhly  the  same 
elevation  and  were  disoharqinu  about  2  inches  of 
flow. 

h .  Dam 

The  roadway  embankment  which  forms,  the  major  portion 
of  the  dam  was  found  to  he  in  a  stable  condition. 

The  low  foint  of  the  load  profile  is  located  to  the 
rinht  of  the  main  spill  wav  and  it  was  noted  that  any 
flow.1,  over  the  crest  could  be  concentrated  in  this 
area.  IYocp-h!  me  towards  the  left  abutment  zone, 
the  crest  rises  apir ox i mat e 1 y  two  feet.  The  roadway 
l  '  asphalt  paved  and  is  in  uond  condition  al thouoh 
the  shoul  ders  at  e  eroded  and  slouched  off  near  the 
edn.-s.  The  sub-slopes  ai  e  lrr.oular  and  there  is 
r«>me  erosion  at  the  downstream  wi  nuwal  Is.  There  i  s 
a  substantial  amount  of  broken  concrete  riprap 
placed  alone  th.e  ups!  1  earn  face  and  low  timber 
eu  1  kh.e.v'  to  t.  he  riuiit  of  the  main  s.pil  Iwav.  Thei  e 
are  several  2  to  6  inch  trees  and  brush  with  a 
ciiainlin1'  fence  1nst.1l  I'd  al  on<i  sect  10ns  of  t  lie  dam 
(  s.e..  ar; ‘u  d.-d  pin’ll  out  aph  s  )  .  There  ate  several  lurei 
tt  eer  <  -  a  *  he  down,  it  I'  e.wn  si  ope::.  Much  of  the 
1  v  wr  •  r  ■  • .  eu  s’,  .pi'  erosion  is  du.  t  .  t  un-i  it  f  It  nn  hie 
r  i.ntwav  pa”  ■  i •  ■  •  •  1 1 1  and  sov'-t  al  drains  have  been  pi  ace,1 
at  t : :  *  -  do  wt.s  *  :  <  ■  am  wi  nnw.i  1  Is  to  prevent  f  >  ir  1 1 1 « •  1 
erosion.  Ttie  downstream  slopes  ate  not  well 
ina  intii  i:eil. 

A  curb  extends,  ulop'l  !  1 1  r*  oil*  Sli)'  1  -d <ie  of  the 
s  irb-wa  1  1  r.lor.'i  the  upstream  crest  (which  in  av  be  t  tie 
top  of  a  structural  ret  amine  wall  that  may  have 
been  installed  in  l'tll  to  raise  the  dam  crest 
ele/qtion.  'lhe  ups,  earn  slope  is.  mil  to  lire-iular 
and  it  appears  the  lake  ha.  ::  1  1  ‘el  up  cons  iiie)  o!  1  v 
auainst  rl.e  iips.frc.i.m  dam  1  .us  except  in  tie-  vicinitv 
of  the  rain  spill  way . 
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Appurtenant  Structures 

The  reinforced  concrete  main  spillway  arch  culvert 
is  in  excellent  structural  condition  in  view  of  its 
ane.  The  winqwalls  and  parapets  display  minor 
crackina  and  spalled  areas  but  the  structurally 
important  zones  are  in  an  intenra)  condition  and 
recently  painted.  The  semi-circular  culvert 
openinq  has  a  clear  span  of  16  feet.  The  headroom 
above  the  paved  invert  is  about  8  feet  and  there  is 
a  two  to  three  foot  drop  at  the  outlet  edqe  onto  the 
natural  stream  bed.  The  spillway  drop  inlet  is  a 
three-sided  reinforced  concrete  wall  connected  to 
the  hr idoe  winowalls.  The  middle  section  is  15  feet 
wide  with  each  return  measurinq  10  feet.  The  top  of 
the  weir  is  spalled  but  is  in  an  inteqral  condition. 
The  vertical-lift  sluicenates  are  serviced  from  a 
small  concrete  platform  which  extends  out  from  the 
culvert  fascia.  The  qnte  is  divided  into  two 
sections  and  is  mounted  on  a  steel  frame  comprised 
of  3  inch  ship  channels  with  a  top  frame  to  support 
a  come-a-lonq  for  emerneney  liftinq  or  removal. 
Alfhounh  the  onto  was  submerged  it  appears  to  be 
approximately  3 '-6"  feet  wide  and  8  feet  deep  and  is 
operable. 


The  flared  winqwalls  are  apparently  the  1950 
r e placemen ts  for  the  oriqinally  walls  which 
paralleled  the  centerline  of  roadway  and  dam  axis. 
The  paved  invert  of  the  outlet  structure  rests  on 
timber  mudsills  and  a  rather  unique  hinaed  discharge 
apron  is  affixed  to  the  trailinq  edqe  of  the  invert 
slab  qrr.de  beam.  This  "flow  door"  is  in  remarkably 
onod  condition  and  effectively  has  limited  the 
undercut tinq  of  the  downstream  channel.  However, 
there  is  considerable  erosion  around  the  downstream 
w i no  wa 11s. 

The  auxiliary  spillway  is  a  5'-0"  diameter  steel 
pipe  with  an  irreqiilur  concrete  inlet  which  is 
blocked  up  by  stopl oqs  to  El.  +  84.  The  pipe 
appears  to  be  partially  blocked  up  and  the  stoploqs 
appear  to  be  immovable.  The  fienstock  discharues 
into  the  foundations  of  an  old  millhouse  ami  hence 
into  a  concrete  lined  millrace  which  extends  about 
150  feet  downstream. 

There  are  several  concrete  flumes  that  extend  from 
the  upstream  curbline  and  drain  back  into  the 
reservoir.  All  were  oriqinally  equipped  with  hinq»*d 


timber  tide  gates  to  prevent  hiqh  reservoir  heads 
from  flowing  onto  the  crest.  All  are  now  blocked  or 
inoperable. 

d.  Reservoir  Area 

The  lake  has  a  regular,  well-defined  shoreline  that 
extends  upstream  to  the  headwaters  in  the  natural 
streambed.  The  reservoir  is  almost  entirely  bounded 
with  residential  development  and  municipal  parkland 
and  is  clear  of  debris.  There  is  little  evidence  of 
silting  except  immediately  adjacent  to  the  dam  face. 
There  is  a  low  sea  wall  alonq  the  east  shoreline  ' 
which  was  apparently  erected  in  1941  after  this  area 
was  overtopped.  This  area  immediately  above  the 
intersection  of  Holly  Avenue  and  Cedar  Street 
appears  to  lie  sliqhtly  belov;  the  dam  crest  and 
appears  to  be  flooded  whenever  the  dam  or  perimeter 
dike  is  overtopped. 

e.  Downstream  Channel 

After  discharqinq  through  the  study  dam,  the 
Chestnut  Branch  flows  1,800  feet  northwest  where  it 
crosses  under  Lambs  Road  in  a  fair  sized  rectanuular 
culvert.  The  channel  is  narrow  but  well-defined  and 
the  overbank  flood  zones  are  heavily  wooded.  The 
channel  is  poorly  maintained  and  is  partially 
blocked  with  vegetation  and  fallen  trees.  The 
downstream  flood  plain  is  used  unofficially  as  a 
park  but  is  presently  undeveloped  for  the  most  part. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4 . 1  PROCEDURES 

Operational  procedures  were  not  physically  observed  by 
the  inspection  team.  Discussions  were  held  with 
personnel  of  the  Robbins  Lumber  Company  who  informed  the 
inspection  team  that  the  reoular  maintenance  of  the 
culvert  and  crest  roadway  is  handled  by  Gloucester 
County . 

4 . 2  MAINTENANCE  OF  DAM 

The  main  spillway  culvert  is  maintained  by  Gloucester 
County  in  a  workmanlike  fashion  as  part  of  their 
continual  road  proqram.  The  chain-link  fence  and 
upstream  shorelines  are  apparently  maintained  by  Borouqh 
maintenance  forces. 

4 • 3  MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operating  facility  is  the  twin  sluiceaate  which 
is  operated  and  maintained  by  the  Borough.  Their 
r epr esentat ives  stated  that  repairs  are  undertaken  on  an 
as-needed  basis. 

4.4  DESCRIPTION  OF  WARNING  SYSTEM  IN  EFFECT 

None  exists  except  for  monitorinq  by  County  and  local 
Municipal  personnel  durinq  heavy  storms.  The  sluiceoates 
are  adjusted  durinq  heavy  storms  to  prevent  flooding  of 
the  low-lyin!  areas  around  the  lake,  especially  towards 
the  east. 

4.5  EVALUATION 


Th"  present  operations  are  deemed  to  lie  adequate  in  view 
of  the  heieht  of  the  dam.  There  arc  no  records  of  seriou 
overtopping  since  191)5.  The  upkeep  of  the  spillway  and 
storefront  along  the  upstream  face  is  satisfactory  and 
silt  is  periodically  removed  when  the  lake  is  lowered. 

As  previously  stated,  the  maintenance  of  the  downstream 
embankment  slopes  appears  to  have  been  neglected  in 
recent  years. 
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.  L  KVA1.UAT  ION  OR  FEATURES 

a .  Dos  i  qn  Dal. a 

Based  on  the  criteria  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  Alcyon  bake  Dam  is 
small  in  size  but  is  placed  in  the  high  hazard 
category.  One  half  the  probable  maximum  flood  was 
selected  as  the  desiqn  storm  by  the  inspect inq 
enqineers.  Precipitation  data  was  obtained  from 
Hydrometeorol oqical  Report  #11.  The  inflow 
hydroqraph  and  reservoir  rout inq  were  calculated 
utilizing  the  IIEC-1  computer  program.  The  discharge 
for  the  SDF  was  calculated  to  be  6,927  efs.  With 
a  spillway  capacity  before  overtopping  of  612  cfs, 
the  dam  can  accommodate  only  9 '  of  the  desiqn 
flood  and  is  adjudged  to  bo  inadequate  (see  Sec- 
t ion  7 ) . 

b.  Experience  Data 

Records  indicate  that  two  large  sections  of  the  dam 
were  washed  out  in  a  storm  on  September  1  ,  1940. 

Since  then,  inspection  reports  indicate  that  there 
was  a  breaching  in  196r>  when  about  one  half  of  the 
embankment  was  washed  away. 

c.  Visual  Observations 

The  dam  appears  to  have  been  and  remains  a  potential 
flooding  problem  but  has  caused  little  damage  in  the 
past  except  to  the  structure  itself  and  the  lumber 
yard  facilities  immediately  below  the  crest.  It 
appears  that  severe.1  storms  in  1967  dir!  not  cause 
serious  damage  although  the  dam  was  overtopped. 

d.  Overtopping  Potential 

The  appended  hydraulic  analysis  indicates  a  consider¬ 
able  potential  exists  for  continued  overtopping,  due 
principally  to  lack  of  sufficient-  freeboard  and  the 
limited  spillway  capacity.  The  design  flood  would 
overtop  the  irregular  dam  crest:  by  approximately 
2  feet . 
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Drawdown  is  provided  by  opening  I  !h>  two  veil  in 
wood  s  I  n  i  ci’ija  t  os  in  (ho  in.  i  i  1 1  spillway.  Asstimi 
t  a  i  lw.it  rr  or  inflow,  if  would  fake  approximate 
3/4  of  a  day  to  dowali'r  the  lake.  Duo  Lo  the 
siltinq  it  is  presently  impractical  to  utilize 
s top loqs  in  the  auxiliary  spillway  entrance. 
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SECTION  6 


STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 


a.  Visual  Observations 

Based  upon  the  inspection  of  existing  conditions  and 
the  partially  complete  source  of  design  plans,  the 
dam  embankment  and  roadway  culverts  are  deemed  to  be 
in  a  good  to  fair  condition  except  for  the  continual 
maintenance  problem  of  roadway  surface  drainaoe  and 
the  irregular  crest  elevation.  Although  no  serious 
hazard  is  foreseen,  a  collapse  of  the  principal 
spillway  could  choke  up  the  culvert  opening  and 
create  a  hydraulic  blockaae  which  would  be  difficult 
to  clear  during  periods  of  heavy  flow.  The  roadway 
embankment  is  quite  wide  in  relation  to  its  heinht 
and  as  a  water-impounding  structure,  has  adequate 
stability  although  the  few  trees  and  root  systems 
should  be  removed.  Overtopping  could  cause  a  washout 
of  the  downstream  road  shoulders  and  sides] opes  along 
the  culvert  wingwalls  and  the  lower  crest  areas  near 
the  right  abutment.  Because  of  the  irregular  road 
profile,  the  overflow  would  be  concentrated  in 
several  areas  to  the  right  of  the  spillway  and  could 
possibly  cause  a  breaching,  similar  to  that  which 
previously  occurred  in  this  area. 

Although  no  evidence  of  serious  seepage  was  observed, 
the  downstream  condition  of  the  5  foot  diameter  pen¬ 
stock  pipe  (which  serves  as  an  auxiliary  spillway) 
could  trigger  piping  problems  along  the  conduit. 

There  is  no  downstream  hcadwall  or  any  type  of 
anchorage  supporting  this  conduit  and  it  is  doubtful 
if  this  outlet  could  withstand  extended  periods  of 
heavy  flow.  From  the  appearance  of  the  stoplogs  in 
the  inlet,  this  conduit  has  not  been  touched  or 
maintained  in  many  years. 

It  was  noted  that  several  of  the  hendwnlls  of  the 
corrugated  metal  pipe  street  drains  have  been 
demolished  by  heavy  flooding  and  substantia]  lengths 
of  the  pipe  exposed. 
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The  shou  1  der/cr or.t  areas  alonn  the  roadway  including 
sidewalls  and  curbs,  show  considerable  evidence  of 
differential  settlement  but  most  appear  to  be 
localized  problems  and  not  the  result  of  hydraulic 
mioration  of  fines.  In  several  areas,  the 
installation  or  repair  of  the  various  utilities 
could  be  the-  cause  j£  this  settlement.  The  curb 
inlets  which  discharoe  into  the  lake  are  of  little 
consequence  althouqh  the  timber  tide  gates  are 
missina  within  the  concrete  flumes. 

b.  Design  and  Construction  Data 

Althouqh  no  hydraulic  or  structural  computations 
were  located,  a  review  of  the  oriqinal  plans 
indicates  that  the  concrete  intake  structure  and 
arch  culvert  were  conservatively  desiqned  and  in 
spite  of  their  aqo  and  previous  failure  of  the 
wi  no  walls,  are  believed  to  be  eideouate  insofar  as 
stability  and  strength  are  concerned.  The 
inspection  team  noted  that  the  orioinal  winnwalls 
(which  paralleled  the  dam  axis)  have  been  replaced 
by  the  flared  walls  but  the  reason  for  this 
modification  is  unknown.  It  appears  these  wings 
collapsed  in  the  1940  flood,  or  possibly  in  1950. 

c.  Operating  Records 

No  records  are  available  hut  the  dam  appears  to  be 
operating  satisfactorily.  There  are  no  known 
instances  since  1965  where  overteppinn  caused  any 
appreciable  damage  but  there  are  no  recent  records 
of  floods  or  inspection  reports  at  the  Division  of 
Water  Resources. 


d.  Post  Construction  Changes 

The  most  recent  post-construction  changes  in 
evidence  are  the  1050  and  1959  installation  of 
winnwalls.  However,  there  has  been  a  variety  of 
drainage  control  devices  installed  alonu  the  road 
shoulders  to  channelize  the  surface  run-off  (which 
appears  to  be  a  continual  maintenance  problem) . 

The  inspection  team  was  informed  that  the  County  has 
already  prepared  dpriqn  pi  ans  for  robuildino  the 
spillway;  hence,  more  recent  hydraulic  studios  would 
bo  assumed  to  be  part  of  this  d  os  inn.  Consenuent.lv , 
the  recommendations  regarding  further  studies  sol 
forth  in  Section  7  should  interface  with  this  design 
currently  in  progress. 
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Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1  and  due  to  its 
embankment  width  and  spillway  geometry,  has 
neqliqihle  vulnerability  regarding  earthquake 
loading  intensities  as  it  is  statically  stable. 
Experience  indicates  that  dams  in  Zone  1  will  have 
adequate  stability  under  dynamic  loadinqs  if  stable 
under  static  loading  conditions. 
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!-« >  I >r>  (if  ,1  ll  f  I  l  o  i  nil  t  impervious  i > rv  I  1  M  •  ■  P  ‘  ■  > 
w  i  1  hs  I  <i  ml  all  no  niu  1  hydrau I  i  <  ■  ho.  u  is  .  Tin-  ;  u  o  .  n  t 
spillway  enpnci  ty  is  i  nadequnt  e  and  docs  not  meed 
tho  roqu  i  rente  tits  of  the'  Recommend.  •<!  duidol  jnos  !oi 
Safety  Inspection  of  nanus,  beiuq  able  to  a.  ■« -t  •p:i-h  "la  t  ■ 
only  9  of  tho  1/2  PMP  .lesion  i  ! ood  as  oa 1  on  1  a t od  by 
Corps  of  Idirji  neors  criteria.  The  CDF  is  oalcnlatod 
to  overtop  tile'  flam  by  2  foot  at  tho  low  point  ilons 
the  roadway. 

b.  Adequacy  of  information 

The  information  qathored  toi  the  ph.iso  i  inspection 
is  deemed  to  be  adequate  reaardinq  (lie1  struct  nt  a  1 
stability  of  the  dam.  However,  no  recent  surveys  or 
inspections  have  been  made. 

c.  Urqcncy 

It  is  recommended  that  tint  her  studies  and  the  reined  i  il 
measures  ('numerated  below  bo  undertaken  in  the  future, 
after  a  review  of  the  plans  prepatod  by  Cloueostor 
County  for  reconstruction  of  the  main  spillway. 

d.  Necessity  for  Further  Study 

In  view  of  the  inability  to  diseharqe  the  desiqn  flow, 
further  hydraulic  and  hyd  i  o  1  oq  i  e  studios  air  t  •  <r<  mum  'tided 
in  conjunct  ion  with  the  County's  piepared  desiqn.:  t<> 
ascertain  what  feasible  methods  could  be  employed  t'> 
alleviate  the  substandard  hydraulics.  In  its  pi csi'nl 
condition,  the  dam  is  subject  to  continued  ovo  r  t.  of  >p  i  im 
and  potential  dantaqo  to  the  structure'  itself. 
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7 . 4>  m:ei immknpat  ions/kkmkd  i  ai  mcasuki::'. 

a  .  Recommenda  I  i  011s 

on  l  lii*  basis  ol  l  h  i  s  i  ns  |  h  •<  •  t  i  <  >  1 1 ,  i  I  i  s  i  <■<•<>  iimu  •  n<  i  t  i 
that,  the  County  review  its  now  spillway  dusiqii, 
incorporatinq,  i  nocossary,  tho  Corps  of  engineers' 
hydraulic  and  hydro  topic  criteria.  Upon  comp] it  ion 
of  the  now  design,  reconstruct  ion  of  the  spillway 
should  be  performeil  and  its  capacity  increased  suffi¬ 
cient  ly  to  accommodate  the  spillway  dosiun  flood.  Tho 
downstream  slopes  in  the  vicinity  ot  tho  main 
spillway  winqwal Is  and  the  auxiliary  spillway  out  let 
should  be  reqraded  and  further  protected  with  slope' 
pnvinq.  Other  remedial  measure's  to  be  taken  under 
advisement-  include: 

1.  place  riprap  in  the  spil  Iway  mi!  fal  Is  and  stil- 
1 i nq  basin  to  lesson  the  under cntf l n« 

ex'!  t  e  n  t  i  a  1  , 

2.  rebuild  and/or  stnl.il  ixo  the  CMP  road  drain''  at 
their  outlet  on  els, 

b.  OtvM  Maintenance  and  Procedures 

No  additional  procedures  other  than  those  presently 
in  effect  appear  to  be'  warranted  unt  il  such  time  as 
further  studios  are'  completed.  Tlv>  I'nmuqh 
maintenance  forces  are  coqni/.ant  of  their 
responsibilities  and  appear  to  do  an  excellent  job, 
however,  the  Borouqh  should  develop  written  opera! i nq 
procedures  and  a  periodic  maintenance  plan  to  ensure 
the  safety  of  the  dam.  Tt  is  further  recommended 
that  the  owners  prepare  an  omorqency  action  plan  and 
downstream  warning  system  to  minimize  the  potential 
effects  of  a  dam  failure. 
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December,  1979 


ew  of  main  spillway  inlet 
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December,  1979 


View  of  main  spillway  cusiet 


View  of  auxiliary  spillway  inlet 


December,  19  79 


View  of  auxiliary  spillway  outlet 
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December,  1979 

View  of  downstream  channel  of  main  spillway 
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Decembet  1979 


View  of  downstream  channel  of  auxiliary  spillway 
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carer  list 

HYDROLOGIC  AN!)  HYDRAUL IC  .’OTA 

engineering  dat  a 

DRAINAGE  AREA  CHARACTKKIST ICS :  4.0  square  miles 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  GVPACITY)  : 


84  MSI,  ( 66  arte-  !  eet  ) 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY)  : 

Unknown 


ELEVATION  MAXER"!  DESIGN  POOL: _ 

87  MS L  (150  acre-feet) 


ELEVATION  TOP  tt-.X: 


CREST: 


t 


n.  Elevation  ^7  MSL _ _ _ _ _ _ — - - 

b.  Tvpe  Earth  embankment  with  concrete  drop _ jjg Liil — Kfi i.  1  1  waG 


Width  40  feet  (varies) 


ci.  Iv  no  r  :i  4  8  0  feet _ ■  - . . . 

c  .  Location  Spillover  - - - - - ■ - - 

f.  Numbe r  and  Type  of  Gates  _ — — — - — 

IT  WORKS:  Main  spillway _ _ _ _ _ 

n.  Tvpe  Three-sided  narrow  crested  weir  and  drop  inlet 


o . 
c , 
d  . 

e . 


Lo c a t i o r.  Near  right  abutment. 


8  4  MSL 


Entrance  inverts  _ 

Exit  inverts  ^5_  MSL 


Emergency  dra indown  facilities  2- timber  i)A_tes_ 

None 
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HYDROMETEOROLOG I  GAL  GAGES: 
a.  Type  _ 


Location 

Records 


MAXEILM  NON -DAMAGING  DISCHARGE: 


632  cfs 
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